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Background
Large emissions of aerosols to stratosphere from eruption of Mount Pinatubo in 1991 caused decrease in 

incoming solar radiation & decrease in Northern hemisphere summer temperatures in years (1992/93)

Post Pinatubo years coincided with El Niño period (usually associated with land biosphere carbon source)

However, observational evidence suggest a land carbon sink1,2,3

Met Office Land Surface Model7
Methods

Model Forcing: CRU8(T, P, cloud cover) 
GCM direct & diffuse radiation
(incl. Tropospheric & Stratospheric 
Aerosols)9

Diffuse radiation effect

Constant and variable diffuse fraction

Global Net Ecosystem Exchange and Net Primary Productivity anomalies

Impact of Diffuse Radiation Changes on the 
Land Carbon Sink over the Post Pinatubo Period

Question
Was there a contribution to the post Pinatubo 
land Carbon sink from enhanced photosynthesis 
due to increased diffuse irradiance?

Hypothesis explaining land C sink
Decrease in Soil Respiration in response to cooling4

Increase in Net Primary Productivity due to more 
efficient photosynthesis under higher diffuse irradiance5,6

Combination of the above

Results

Flux anomalies per latitude band in 1992 [Tg C/ year]

NEE NPP RH

Summary
Land C sink in 1992

Due to combination of effects: 

- Large contribution diffuse 
radiation fertilization on plants.

-Temperature on Soil Respiration.

Regional Contributions:

-Temperate 50%,Tropics and SH 
30%, Boreal 20%.
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